
2-64

Proposed Action and No-Action Alternative

2.2  No-Action Alternative

This section describes the No-Action Alternative, which provides a basis for comparison with the
Proposed Action.  Under the No-Action Alternative, and consistent with the Nuclear Waste Policy Act, as
amended [Section 113(c)(3) (the EIS refers to the amended Act as the NWPA)], DOE would terminate
activities at Yucca Mountain and undertake site reclamation to mitigate any significant adverse
environmental impacts.  Commercial nuclear power utilities and DOE would continue to manage spent
nuclear fuel and high-level radioactive waste at 77 sites in the United States (see Figure 2-31).

In addition, DOE would prepare a report to
Congress with the Department’s recommendations
for further action to ensure the safe, permanent
disposal of spent nuclear fuel and high-level
radioactive waste, including the need for new
legislative authority.  Under any future course that
would include continued storage at the generator
sites, commercial utilities and DOE would have to
continue managing spent nuclear fuel and high-
level radioactive waste in a manner that protected
public health and safety and the environment.
However, the future course that Congress, DOE,
and the commercial utilities would take if Yucca
Mountain were not recommended as a repository
remains uncertain.  DOE recognizes that a number
of possibilities could be pursued, including
continued storage of spent nuclear fuel and
high-level radioactive waste at one or more
centralized locations, study and selection of
another location for a deep geologic repository
(Chapter 1 identifies the process and alternative
sites previously selected by DOE for technical study as potential geologic repository locations), the
development of new technologies (for example, transmutation), or reconsideration of alternatives to
geologic disposal.  The environmental considerations of these possibilities have been analyzed in other
contexts in other documents to varying degrees.

The No-Action Alternative did not consider redistribution or centralizing of spent nuclear fuel.  However,
Table 7-1 lists several references to documents that have evaluated potential environmental impacts of
away-from-reactor spent nuclear fuel consolidation facilities. In addition, because the Department
believes that it is a reasonably foreseeable future action, the Final EIS includes an evaluation of potential
cumulative transportation impacts associated with the shipment of 40,000 metric tons of heavy metal of
commercial spent nuclear fuel to a proposed privately owned centralized storage facility at Skull Valley in
Utah (see Section 8.4 for details).

In light of the uncertainties described above, DOE decided to illustrate the possibilities by focusing the
analysis of the No-Action Alternative on the potential impacts of two scenarios:

• Long-term storage of spent nuclear fuel and high-level radioactive waste at the current sites with
effective institutional control for at least 10,000 years (Scenario 1)

• Long-term storage at the current storage sites with no effective institutional control after about 100
years (Scenario 2)

Figure 2-31.  No-Action Alternative activities
and analytical scenarios.
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Although these scenarios would be unlikely, they provide a basis for comparison to the impacts of the
Proposed Action and they reflect a range of impacts that could occur.

The following sections describe expected Yucca Mountain site decommissioning and reclamation
activities (Section 2.2.1), and further describe the scenarios for continued spent nuclear fuel and high-
level radioactive waste management at the commercial and DOE sites (Section 2.2.2).  Chapter 7
describes the potential environmental impacts of the No-Action Alternative.

2.2.1  YUCCA MOUNTAIN SITE DECOMMISSIONING AND RECLAMATION

Under the No-Action Alternative, site characterization activities would end at Yucca Mountain and
decommissioning and reclamation would begin as soon as practicable and could take several years to
complete.  Decommissioning and reclamation would include removing or shutting down surface and
subsurface facilities, and restoring lands disturbed during site characterization.

Portable and prefabricated buildings would be emptied of their contents, dismantled, and removed from
the site.  Other facilities could be shut down without being removed from the site.  DOE would remove
and salvage such equipment as electric generators and tunneling, ventilation, meteorological, and
communications equipment.  Foundations and similar materials would remain in place.

DOE would remove equipment and materials from the underground drifts and test rooms.  Horizontal and
vertical drill holes extending from the subsurface would be sealed.  Subsurface drifts and rooms would
not be backfilled, but would be left with the steel inverts in place.  The North and South Portals would be
gated to prohibit entry to the subsurface.

Excavated rock piles would be stabilized.  Topsoil previously removed from the excavated rock pile area
and stored in a stockpile would be returned and the areas would be revegetated.  Areas disturbed by
surface studies (drilling, trenching, fault mapping) or used during site characterization (borrow areas,
laydown pads, etc.) would be restored.  Fluid impoundments (mud pits, evaporation ponds) would be
backfilled or capped as appropriate and reclaimed.  Access roads throughout the site (paved or graveled)
and parking areas would be left in place and would not be restored.

2.2.2 CONTINUED STORAGE OF SPENT NUCLEAR FUEL AND HIGH-LEVEL
RADIOACTIVE WASTE AT COMMERCIAL AND DOE SITES

Under the No-Action Alternative, spent nuclear fuel and high-level radioactive waste would be managed
at the 72 commercial and 5 DOE sites (the Hanford Site, the Idaho National Engineering and
Environmental Laboratory, the Savannah River Site, Fort St. Vrain, and the West Valley Demonstration
Project) (see Figure 1-1).  The No-Action Alternative assumes that the spent nuclear fuel and high-level
radioactive waste would be treated, packaged, and stored.  The amount of spent nuclear fuel and
high-level radioactive waste considered in this analysis is the same as that in the Proposed Action—
70,000 MTHM, including 63,000 MTHM of commercial spent nuclear fuel, 2,333 MTHM of DOE spent
nuclear fuel, and 8,315 canisters of solidified high-level radioactive waste (4,667 MTHM).  This EIS
assumes that the No-Action Alternative would start in 2002.

2.2.2.1  Storage Packages and Facilities at Commercial and DOE Sites

A number of designs for storage packages and facilities at the commercial and DOE sites would provide
adequate protection to the environment from spent nuclear fuel and high-level radioactive waste.
Because specific designs have not been identified for most locations, DOE selected a representative range
of commercial and DOE designs for analysis as described in the following paragraphs.
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Spent Nuclear Fuel Storage Facilities
Most commercial nuclear utilities currently store their spent nuclear fuel in water-filled basins (fuel
pools) at the reactor site.  Some utilities have built independent spent fuel storage installations in which
they store spent nuclear fuel dry, above ground, in metal casks or in weld-sealed canisters inside
reinforced concrete storage modules.  Some utilities are planning to build independent spent fuel storage
installations so they can proceed with decommissioning their nuclear plants and terminating their
operating licenses (for example, the Rancho Seco and Trojan plants).  Because utilities could elect to
continue operations until their fuel pools are full and then cease operations, the EIS analysis originally
considered ongoing wet storage in existing fuel pools to be a potentially viable option for spent nuclear
fuel storage.  However, dry storage is the preferred option for long-term spent nuclear fuel storage at
commercial sites for the following reasons (DIRS 101899-NRC 1996, pp. 6-76 and 6-85):

• Dry storage is a safe economical method of storage.
• Fuel rods in dry storage are likely to be environmentally secure for long periods.
• Dry storage generates minimal, if any, amounts of low-level radioactive waste.
• Dry storage units are simpler and easier to maintain.

Accordingly, this EIS assumes that all commercial spent nuclear fuel would be in dry storage at
independent spent fuel storage installations at existing locations.  This includes spent nuclear fuel at sites
that no longer have operating nuclear reactors.  Figure 2-32 shows a photograph of a typical independent
spent fuel storage installation at a commercial nuclear site.  Although most utilities and DOE have not
constructed independent spent fuel storage installations or designed dry storage containers, this analysis
evaluated the impacts of storing all commercial and most DOE spent nuclear fuel in horizontal concrete
storage modules (see Figure 2-33) on a concrete pad at the ground surface.  Concrete storage modules
have openings that allow outside air to circulate and remove the heat of radioactive decay.  The analysis
assumed that both pressurized-water reactor and boiling-water reactor spent nuclear fuel would have
been loaded into a dry storage canister that would be placed inside the concrete storage module.  Figure
2-34 shows a typical dry storage canister, which would consist of a stainless-steel outer shell, welded end
plugs, pressurized helium internal environment, and criticality-safe geometry for 24 pressurized-water or
52 boiling-water reactor fuel assemblies.

The combination of the dry storage canister and the concrete storage module would provide safe storage
of spent nuclear fuel as long as the fuel and storage facilities were properly maintained.  The reinforced
concrete storage module would provide shielding against the radiation emitted by the spent nuclear fuel.
The concrete storage module would also provide protection from damage from such occurrences as
aircraft crashes, earthquakes, and tornadoes.

This analysis assumed that DOE spent nuclear fuel at the Savannah River Site, Idaho National
Engineering and Environmental Laboratory, and Fort St. Vrain would be stored dry, above ground in
stainless-steel canisters inside concrete casks.  In addition, it assumed that the design of DOE
above-ground spent nuclear fuel storage facilities would be similar to the independent spent fuel storage
installations at commercial nuclear sites.

The analysis assumed that DOE spent nuclear fuel at Hanford would be stored dry in below-grade storage
facilities.  The Hanford N-Reactor fuel would be stored in the Canister Storage Building, which would
consist of three below-grade concrete vaults with air plenums for natural convective cooling.  Storage
tubes of carbon steel would be installed vertically in the vaults.  Each storage tube, which would be able
to accommodate two spent nuclear fuel canisters, would be closed and sealed with a shield plug.  The
vaults would be covered by a structural steel shelter.
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Figure 2-33.  Spent nuclear fuel concrete storage module.

High-Level Radioactive Waste Storage Facilities
With one exception, this analysis assumed that high-level radioactive waste would be stored in a
below-grade solidified high-level radioactive waste storage facility (Figure 2-35).  At the West Valley
Demonstration Project, it was assumed that DOE would use a dry storage system similar to a commercial
spent nuclear fuel storage installation for high-level radioactive waste storage.

The high-level radioactive waste storage facility has four areas:  below-grade storage vaults, an operating
area above the vaults, air inlet shafts, and air exhaust shafts.  The canister cavities are galvanized-steel
large-diameter pipe sections arranged in a grid.  Canister casings are supported by a concrete base mat.
Space between the pipes is filled with overlapping horizontally stepped steel plates that direct most of the
ventilation air through the storage cavities.

The below-grade storage vault would be below the operating floor, which would be slightly above grade.
The storage vault would be designed to withstand earthquakes and tornadoes.  In addition, the operating
area would be enclosed by a metal building, which would provide weather protection and prevent the
infiltration of precipitation.  The storage vault would be designed to store the canisters and protect the
operating personnel, the public, and the environment as long as the facilities were maintained.  Radiation
shielding would be provided by the surrounding earth, concrete walls, and a concrete deck that would
form the floor of the operating area.  Canister cavities would have individual precast concrete plugs.

Each vault would have an air inlet, air exhaust, and air passage cells.  The heat of radioactive decay
would be removed from around the canisters by the facility’s forced air exhaust system.  The exhaust air
could be filtered with high-efficiency particulate air filters before it was discharged to the atmosphere
through a stack, or natural convection cooling could be used with no filter.  The oversize diameter of the
pipe storage cavities would allow air passage around each cavity.

Source:  Modified from DIRS 101910-Poe (1998, p. 1-2).
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Figure 2-34.  Spent nuclear fuel dry storage canister.

All materials 304 stainless steel except as noted.

a.	Shield plug would be lead.

b.	Borated neutron absorber plate
	 for boiling-water reactor spent nuclear fuel assemblies.

To convert meters to feet, multiply by 3.2808.
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Source:  Modified from DIRS 101910-Poe (1998, p. 1-5).
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Figure 2-35.  Conceptual design for solidified high-level radioactive waste storage facility.

2.2.2.2  No-Action Scenario 1

In No-Action Scenario 1, DOE would continue to manage its spent nuclear fuel and high-level radioactive
waste in above- or below-grade dry storage facilities at five sites around the country.  Commercial
utilities would continue to manage their spent nuclear fuel at 72 sites.  The commercial and DOE sites
would remain under effective institutional control for at least 10,000 years.  Under institutional control,
these facilities would be maintained to ensure that workers and the public were protected adequately in
accordance with current Federal regulations (10 CFR Parts 20 and 835) and the requirements in DOE
Order 5400.5, Radiation Protection of the Public and the Environment.  DOE based the 10,000-year
analysis period on the generally applicable Environmental Protection Agency regulation for the disposal
of spent nuclear fuel and high-level radioactive waste (40 CFR Part 191), even though the regulation
would not apply to disposal at Yucca Mountain.

Under Scenario 1, the storage facilities would be completely replaced every 100 years.  They would
undergo one major repair during the first 100 years, because this scenario assumes that the design of the
first storage facilities at a site would include a facility life of less than 100 years.  The 100-year lifespan
of future storage facilities is based on analysis of concrete degradation and failure in regions throughout
the United States (DIRS 101910-Poe 1998, all).  The facility replacement period of 100 years represents
the assumed useful lifetime of the structures.  Replacement facilities would be built on land adjacent to
the existing facilities.  After the spent nuclear fuel and high-level radioactive waste had been transferred
to the replacement facility, the older facility would be demolished and the land prepared for the next
replacement facility, thereby minimizing land-use impacts.  The top portion of Figure 2-36 shows the
conceptual timeline for activities at the storage facilities for Scenario 1.  Only the relative periods shown
on this figure, not the exact dates, are important to the analysis.

2.2.2.3  No-Action Scenario 2

In No-Action Scenario 2, spent nuclear fuel and high-level radioactive waste would remain in dry storage
at commercial and DOE sites and would be under effective institutional control for approximately

Source: Derived from DIRS 101910-Poe (1998, pp. 4-7, 4-8, and 4-11).
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